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(54) NEW PHB DEGRADING ENZYME, ITS PRODUCTION AND MICROORGANISM CAPABLE 
OF PRODUCING THE SAME ENZYME 

(57)Abstract: 

PURPOSE: To obtain a new PHB degrading enzyme useful for degrading a biodegradable 
plastics containing polyhydroxybutyrate as a component. 

CONSTITUTION: This polyhydroxybutyrate degrading enzyme is capable of manifesting the 
following properties: (1) action: degrading the polyhydroxybutyrate; (2) optimum pH: about 4.3; 
(3) isoelectric point: about 8.4; (4) optimum temperature: about 40° C and (5) molecular weight: 
about 513000 daltons (measured by a gel filtration method) and about 42700 daltons [measured 
by a sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)]. This enzyme is 
capable of carrying out the degrading treatment of the PHB in a short time without producing 
noxious by-products. The enzyme can be collected from a culture medium or a microbial cell by 
culturing Pseudomonas sp. 328 strain (FERM P-13954), etc. 



LEGAL STATUS 

[Date of request for examination] 24.02.2000 

[Date of sending the examiners decision of 19.1 1.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAdway2IDA4071 551 80P... 2006/04/1 0 



© 



(19)0*BWWW (JP) (12) & Ogf ^ ^ (A) (U)ft1SKflH&W#^ 

#W¥7- 155180 

(43)^H0 7«(1995) 6 3200 



(51) IntCl. 8 I»SIJI2# /rrt&g#^ fi 

C 1 2N 9/16 Z 8827-4B 

1/20 A 8828 -4B 
// (C 1 2 N 9/16 
C12R 1:38) 
(C12N 1/20 

m^mx am* m&mvfke fd (± a jo mmm\z^< 



(21)fllS»^ #H95 -339196 


(71)ffl®A 


000006699 








(22) mSH ¥l£ 5 9(1993) \2M 6 B 




immrnmswrn 6tbi#i^ 




C72)SW» 




ttmmm3o&m 1 mmm #§tfr d 9j£59ii£io0 




ttiKWUiaKOTj&iBir itbi-3 


(it) B*±«bx^^ffo rsp^59K B#£<Bi:r 


(72)§MI» 








^SPr;i|jeTtffW»T5-ll-3 wwa^ 










(72)fS9i# 








^f-msmiummm 1-1224 Km/vf:^ 






-203 












«^;n»«sfim-^ 1 -41 - 7 




(74)«ax 





(54) [5B9i©£#;] «f«FHB4«s»pfi, -e©SBi^Rr^»ifis^-rs«bgfe«j 



(57) imm 

-> j.— K^E (Pseudomonas ) SCSf-S^t 

<Dm&&x.&z.<Dmm&m£.-?2>z'3--} t: Ei-7>m s P . 

328 f*(FERM P-13954)„ ±E*i4fett. *Mf&5»r?&E<Z> 
±tf±D»ISftfc. 

h Sfil^W© 5 * fc3ft*s J; < -5 Z. t **T 



(2) 



7-155180 



1 



2 



(1) «UB : #'J t FD+^fU- F^STf -So 

(2) MM PH : £j 4.3 
( 3 ) : ^ 8. 4 

(4) Siliag : » 40 "C 

(5) ^4:^513,000 $MyF> <y;Ht») 
^42, 700^ F > (SDS-PAGE) 

[B*«2] ->3.- F^X (Pseudomonas ) JRKJRf 10 

[B*fl3] %^#)^'>3u— F'^Et^X (Pseudomonas ) s 
p. 328i*(FERM P-13954) T&SIitJfcJg 2 IBttOB*. 
[W5&JI4] yg- H^-J-X (Pseudomonas) WzM 

CW*315] l^Wyji- F'^X (Pseudomonas ) s 
p. 328 t*(FERM P-13954)T?2fe&SS;J<:ig4iE«©S!j£ffi. 20 

[tt3fcJS6] yg- F^j-X (Pseudomonas ) sp. 328 W 
(FERM P-13954), 

[S8Bj§©f&BB&ffc9!] 

Co o o i] 

- t*) fcwt*. aMSEtt, ->o.- f^^-x 

«C«-r**±<l&a>SS9&&JpU t KD^yT'fl/- F 
SrS&#'J t KP + y^fy- F$MMMS£S£-r*-> 30 

t Fn^jy^ly- F^S^SrS^-r-SvoL- 
[0 0 0 2] 

' *Sl:i?TI!fSffoat«l:»isnt6*«tL 40 
<KK£T©:77X7V yyMii«t 

a4#|{C«fc-5»«?*{Sifr-5fc*tZ^/S14^7XT-^ 
y2*#fc«£»**J«#fcE*T*3&ffi (#W¥4-16 
8150^^18) . t»*tt7 , 5Xf-fyy3f!«t l J^- 50 



*a-flHg*£S5iin-r*^Bj (»BBSP4-I68149^4i«) . 
t5liRt//St«*«7^ 7-0fi^ii¥^*« 

flPfM-rSTjft (#M¥4 -146953^£:$8) ttt***»36* 
tlT^S. La>L&#£, #Ub h'o4ry'7'f U— F 

-fv7,7-<< y y *tt»«t:»if 5 P H B»»|i*. * 

4 Wi-t© P h B»»»**Mflc^k:a^-r 

[0 0 0 3] 

±m£'0ftMLtzi'=L— F^X ( Pseudomonas) JgtCJB 
T**£*ltf<, P H B *»S»C»)!ft5 P H B»)»» 

&M*a»SC:©PHB#*»**$M«, ««LT#R9I 

T^Xt^ y y O P H B S»«ft 5 P H B#*B** fi 
itirt^SittS. ya-Ht 
^-X (Peudomonas) «tcB-r-5%^^jlLTP HB» 

j-X (Pseudomonas ) SfCJB-TSlS^^tS^-r?) d 
[0 0 0 4] 

(1) MS 

(2) it -fX' 1.0 XI. 5 /zm 

(3) mm 

(4) Iftft + 

(5) y^7A*M + 

(6) + 

(7) **->y~ fcf^XF + 

(8) *?7-t?fXh + 

(9) DN a s e - 

(1 0) DNAipWGCtI 63.9 % 
+ te£>9£- -«&L£^-r, Bergey's Man 

ual of Systematic Bacteriology(1986) ClS^T. Z. 
oaSftlftSya-FttX • Xtf-x-X'ilWl^L 
fee ^l/T, CCDIiHfc, ->jl— F'^&T^X ( Pseudomonas) 
sp. 328 tfc«SBT-3444t*i: LtllSiKS^If II 
Kl3fit£ftTH& (§ftS^ FERM P-1395 



(3) 



&ffl¥-7 - 15 5 18 0 



4). 

[0 0 0 5] 'A\Z. *&W<DPHBftM&m$:mm-?Z> 

£PHB?&}jPlgi&, Succinate igi&[J.Bacteri 

ol. 119, 152-161 (1974)]CDi7X>^<Df^t)0 \ZP HB5 
1 %j£i0Lfc*i£K8iUjPU 30 , C^T-15-20^fWig* 

PHBttJSSPit^igi&KmiU 3(TCM&-C-tt8!ca< 5 
X10' cells/mlgffilC^-5STlg*bTPHB»®B^ 
fit, *(Di£«±«£[s|iKl'T70%Blt 

p h b t*mm<n%im&$:mm ltphb -mmm&fc 
iRf-s. $e>ic. c©PHB^»*na*a^c7?i7D 

V h^^^-f-iCctOffiML, SDS-PAGET^— ft P H B 
[0 0 0 6] ^c7)j;5tbTt#?.tl-SPHB^»mo 

(1) MjgpH P H 

(2) mm* Pi 

(3) sjg^s m 

(4) *tj 513,000 yjiv-y vfji 



*tj 4.3 
ift 8.4 
40"C 

513,000 yjiv-y 



m 42, 700^;U h > (SDS-PAGE) 

[0007] wzummttmfx, *%w&2z>\zni< 
[mm&\i) PHBttffiwm<D±mfr*><vttMJimz'D 

mtt&mmz^v-c, ^2ic^LfcPHB^«»m* 



h±.\zmWW\a-$:J&i$.-TZ>Z\£\Z£i0ttffi-?2>Z.£ 

BP!f£jg«ffii=b9&3£U PHB##?B3t££MT-5c: 

£ 1.5%iJ0x.Tffr&b£:X7> HT-ffiK.^^?rff oAc 
Z\<DJp.3 fCLT# | 3 ttfcB£fc« P H B L < 

WttKS^U ->i— h* ; E'^-X(PseudoD!onas)sp. 328 t* 
10 £fft£U ^#X*X^tt*W^(c«KLfc .(SKS 
^ FERM P-13954), 
[0 0 0 8] 

immm2] mmmix-m ^ntyi-h-m ( Pseu 

domonas) sp. 328 *(FERM P-l 3954)5:^ 1 (C^KfPHB 
SsJOlgilijKgsJjQU 30 < CT-17B#F B 11§#Lfc«, 
TleliRbfcilft:*^ 2 fX^-r P H B^^*S*ife(w 
ifefjPU SOnCTB^ 5 X 10' cells/ml <kfr-5£T-ia* 

£ftmzn-?T. PHBftm&mfz&v&zvLmwttZ: 

20 (hURL-*:. ^LT. £«PHB#»BSliIi#CPHB£ 
^iPLTPHB-B^1*^#:£ffi2fft£-tt\ lO.OOOrpm 15 

#pfl © i d tm v tz p h b - mmm-sfc & @ 

B5^)S^$Sfi SrDEAE-TOYOPEARL 650M(;i0mM 
hUX+5% ^U-feP-;KpH8.8) mmwi&m^T 
{R^^-fr. 0.08M NaClT'gfe^> 0. 18M NaClTi£{iJ£-& 
fc. l^.±O^tC<i;0, SDS-PAGET-*— &PHB#fl?§i 

[0 0 0 9] ^_h©^{r*3^-i.ffi««, tJcfcc^lHlW 

30 Sr^TC^Lfc 





S 14 




JfcJgtiL 






84.8 


17.2 


4.9 


100 




72.6 


5.8 


12.4 


85.6 




50.3 


0.99 


50. 8 


59.3 




15.5 


0. 18 


87.6 


18.3 



^tt U/ml (1M4, l»W^BB:iRiftfi650nm <OWt9l 

^o. ooi «^-rs») * 



mg/ml 
JttStt U/mg 
MWM % 
[0 0 10] 



PHB^iPiSflfi 



J3E # 



JS ft 



PHB 

KH 2 P0< -Na 2 HP0< (pH=650) 



1 % 
33 mM 



(4) 



§¥7-155180 



[0 0 11] 



tg^LT >^E: — ^7 A 


18 


fflM 




2 


mM 


(in) • 6*±g 


0. 


037mM 




0. 


045mM 








PHB#£¥#S£gigffi 






• J3E » 


m 


m 


PHB 


i 


% 


KH 2 P0, -Na,HP0< (pH=6. 8) 


33 


mM 




18 


mM 




1 


mM 



[0 0 12] 

[ttMl] SaS«2T#5n&P.HB»»l*l:^^ 
T> PHB»«?SttOt*6K»Lfc. WStK 0.8ml, 
0.1M mmmmm lml,10mg/ml^g?<£>PHBi§i£40M 1 

* s js ««i . 84m uz, mmm 2 -c» b n& p h b » 

#PB3t*K 200// 1 £3sfiQU 30tT205MH«#Lfci;i 



20 



* BO. 283 tcS^bfCo 
[0 0 1 3] 

^^<DPHB^»»m^S*T-5'>^-H^^XJB^JS 



(50 Int. CI. 6 MUG* /rl*a«I»* FI 

C 1 2 R 1:38) 



